Introduction
The vast aquatic ecosystems in the Niger Delta region with a lot of resources supply food and domestic water use for the inhabitants.
Although sea-food gives nutrients for healthy living, developing children, during ill health and expectant mothers, its nutritional values could be affected as the contamination of the environment by industries and other human activities in which they live continues to be a public health concerns (Nsikak et al., 2007) . These important food sources constitute a major part of the diet in the Niger Delta region of Nigeria, where they are traditionally cooked without removing the shells before consumption and these organisms could be contaminated with heavy metals which may be detrimental to the health of children, pregnant women and even the general public. The concern over large consumption of sea foods by large individuals in Niger Delta borders mainly on heavy metals that are common source of contamination from various human industrial activities. This is particular important due to their toxicity to life forms and long lasting residual effects in nature that readily involve trophic relationship (Otitoju and Otitoju, 2013) . Metals may be broadly classified into three environmental significant groups. This includes non toxic but accessible, toxic but not accessible and toxic and accessible. The latter group has both concerns on environmental pollution and public health. They are trace elements with densities 5 g/cm³ (Dara, 1993) .
The introduction of noxious substances in level that can affect humans cause unwanted environmental changes. This could severely change the composition of biodiversity with aquatic ecosystem being predictively faced with greater consequences (Sala et al., 2000) . This is attributable to uncontrolled agricultural practices and not enough attention to their environmental consequences (Ghorade et al., 2014) . The afore-mentioned activities introduce heavy metals into the environment. Although these elements are essential to living organisms (Lane and Morel, 2000) , they portend danger at comparatively high concentration (Domingo, 1994; Goorzadi et al., 2009 ). Pollution caused by high level heavy metals of soil and water is one of the main considerations nowadays (Namaghi et al., 2011) . Metallic element possessing comparatively high density; atomic density greater than 4 g/cm³ and they are known to be toxic to organisms in high concentration in the environment (Awni, 2010; Abdel Gawad, 2018a, b) . They accumulate in tissues of living organisms interact with cellular elements as to replace essential minerals, affect metabolic processes, which may result to systemic poisoning (Nord, 2016; Jaish-ankar et al., 2014) . The residual effects of heavy metals gradually collect unchangeably in the tissues of organisms at various trophic levels as time goes on, then it will result in heavy metal related diseases. This is because fish which is at the top of aquatic food chain and readily consumed by man will cause bioaccumulation of these elements in man and their attendant toxicity (Mallampati et al., 2007; Dirican et al., 2013) . Therefore, effects are hinged on their capacity to remain in the environment for a long time, cause debilitating diseases due to its ability to bioaccumulate in tissues of organisms in higher trophic levels as well as capable of causing tetratogenic effects (Abdulaziz and Mohammed, 1997; Mallampati et al., 2007; Akpo and Muchie, 2010) .
Appreciable numbers of studies have been recorded from various aquatic ecosystems in Niger Delta region of Nigeria with reports cautioning on the heavy metal contents of the sediments, water, flora and fauna that inhabit these aquatic ecosystems such as (Nsikak et al., 2007; Otitoju and Otitoju, 2013; Iwuoha and Onojake, 2016) .
Materials and method

Ibaka
Estuarine Ecosystem 4° 39' 13.53" N and 8° 18' 50.778" E has little or no information although it is located in the Niger Delta where many reports have emanated. Sampling was carried out monthly from March to June, 2018, and three stations were designated for this purpose.
The entire sampling stations were brackish water and selections of sampling stations were governed by accessibility and human activities. Two stations (Station One 4°.39' 13. 53" N and 8° 18' 52. 93" E, and Station Two 4° 39' 25.77" N and 8° 18' 53.54" E) witnessed the most human activities such as packing of canoe, speed boat, ships, bathing, washing, swimming, and fetching of water for household but Station Three (4° 39' 41.64" N and 8° 19' 3.68" E) only witnessed intensive fishing activities throughout the study period. It is located some meters to the community market. This proximity allows easy discard of refuse both organic and inorganic materials into this water body. Many tributaries of it are established in many other communities. In Ibaka estuarine community, the water serves for drinking, washing, cooking and recreational purposes. The land is fine sand that can worsen erosion. 
Water analysis
The water samples were collected from different stations once each month. The pH, temperature, electric conductivity and other parameters were determined in situ according to Abowei (2010) . The samples for BOD were collected in BOD bottles, to which 1 or 2 mL of potassium iodide are added and sealed. This is mixed and the precipitate allowed to settle down. At this stage 1 or 2 mL of concentrate sulphuric acid is added, and mixed well until all the precipitate dissolves. 203 mL of the sample is measured into the conical flask and titrated against 0.025 N sodium thiophosphate using starch as an indicator. The end point is the change in color from blue to colorless (APHA, 1995) .
The samples for the heavy metals component analysis were collected with a 1 L water sampler, transferred into a clean 250 mL plastic bottle and acidified with nitric acid (HNO3) according to Sharma and Tyagi (2013) . The mixture was gently heated on a hot plate, heated for another 10 min and allowed to cool. About 5 mL of HNO 3 was used to rinse the sides of the beaker. The solution was quantitatively transferred into a 100 mL volumetric flask and made up to the mark with distilled water (Zhang, 2007) . For the heavy metal analysis, the UNICAM Solar 969 atomic absorption spectrometry (AAS) which uses acetylene-air flame was used for the determination of heavy metals. The source of radiation is a hallow lamp, which contained a cathode constructed from the same metals that are being analyzed. This emitted the wave length characteristic of metal; and a different lamp was used for each metal. The light from the lamp was directed through the flame and onto a monochromator, which selected the preferred analytical wavelength. The light monochromator was detected by a photomultiplier tube and converted to an electrical signal. The sample was aspirated in the flame where the solution was evaporated and the metal-containing compounds volatized and dissociated into ground state atoms.
The ground state atoms absorbed the radiation from the hallow lamp and excited to higher energy level. Some atoms were also thermally excited but their fraction was so small that it caused no error in the analysis (LENNTECH, 2012) .
Result
The pH, electrical conductivity (EC), salinity, turbidity, total suspended solid (TSS), total dissolved solid (TDS), dissolved oxygen (DO), bio-chemical oxygen demand (B0D), chemical oxygen demand (COD) and some heavy metal content of Ibaka water body in Mbo L.G.A, of Akwa Ibom State, are shown in Table 1 . The pH of the water samples from Ibaka water body at Mbo varied from 6.03 to 6.18 (slightly acidic/ moderately acidic) the lowest pH was recorded at station 1 in March, 2018 where anthropogenic activities take place, while the highest pH was recorded at station 3 in April, 2018. They are indicative of human activities pressure on the water body (Figure 2 ). Figure 3 . Salinity of Ibaka water body was recorded, the mean value was high at station 2 (6.19). The highest station had (2.42). The least salinity recorded was at station 1 (Table 1 ) the salinity of this Ibaka water body showed that it is a brackish water body. The temporal and spatial variations of salinity in Ibaka water body is shown in Figure 4 .
The turbidity of Ibaka water body shows that station 2 had the highest mean value recorded. Station 1 had the lowest record of turbidity (Table 1) . The values recorded are within the acceptable maximum permitted range. The temporal and spatial variations of turbidity are shown in Figure 5 . The total suspended solids were recorded at station 2 to be the highest. Station 1 had the lowest (Table 1) . The temporal and spatial variations of TSS is shown in Figure 6 .
The total dissolved solids were recorded to be low at station 1 and station 2 had the highest record (Table   1 ) the highest value which is at station 2 is 9,121 mg/L in March, 2018. The lowest value is at station 1 in June, 2018. The values recorded show that it is not accepted within the acceptable maximum permitted range. The temporal and spatial variation is shown in Figure 7 . The recorded DO in Ibaka water body shows that the water was well oxygenated throughout the study period with a peak of 6.5 mg/L recorded in station 2. The lowest record was in station 1 (Table 1 ). The temporal and spatial variation is shown in Figure 8 .
Biochemical oxygen demand after five days (BOD 5 ) was recorded.
Station 1 had the lowest BOD 5 in May, 2018. Station 3 had the highest BOD 5 in March, 2018 (Table 1) . The values recorded are all within the acceptable maximum permitted range. The temporal and spatial variation is shown in Figure  9 . The Chemical oxygen demand was recorded during the period of this study. The mean value was recorded and station 3 had the highest and station 1 had the lowest value (Table 1) . The values are accepted within the acceptable maximum permitted range. The temporal and spatial variation is shown in Figure 10 .
The temporal and spatial variations of manganese are shown in Figure 11 , manganese values ranged between 0.08 and 0.33 mg/L ( 
Conclusion
Human disturbances, such as constant use and presence of human habitations in their vicinities, some undesirable activities of those that live along the banks of aquatic ecosystems can induce stress to aquatic organisms (Echi and Ezenwaji, 2010) . Stress can permanently affect the organism by increasing the corticoid hormone production of the adrenal gland. The corticoids block the protective mechanisms of the fish phagocytosis and immune responsiveness, thereby making the fish prone to parasitic infections (Woo, 1995) .
The pH value recorded in this study showed that the water is slightly acidic attributable to human activities, which could be as a result of the amount of dissolved carbon dioxides (Kara et al., 2004 ). Our drinking water pH level varies between 6.5 and 8.5. The safest pH level of drinking water should be 7 which is the pH level of pure water. Based on this, the pH values of Ibaka water body are acceptable for drinking. Heavy metals are more soluble at low pH levels, metal cations are released into water body instead of being absorbed into the sediment (Radojevic and Bashkin, 1999) .
The electrical conductivity value vary slightly in the three stations and are not within the range value acceptable maximum permitted rate set by WHO (2017) for drinking water, indicating a high amount of dissolved inorganic Braz. J. Biol. Sci., 2018, v. 5, No. 11, p. 781-797. substances in their ionizing forms (Sankpal and Naikwade, 2012) . The salinity of the water samples ranges from 5.44 to 6.19 %. Salinity changes in estuaries may be due to seasonal regimes of river discharges and precipitation. The salinity is high which is indicative of its brackish nature. The turbidity of the water body had the highest mean record in station 2 in March, 2018 (Dieter et al., 2005) . Some recent studies have linked high level of manganese in drinking water and cognitive behavioural problems in children (Bouchard et al., 2007) . A few studies have also reported neurological dysfunction associated with increasing levels of manganese in drinking water, whereas other studies found no neurological disorders. The nature of cellular damage caused by manganese has been attributed to its capacity to generate cytoxic levels of free radicals and manganese related neurodegeneration (Dobson et al., 2004) .
Copper (ATSDR, 2015) . The recorded value of iron exceeded acceptable limits and could be attributed to geologic dissolution from rocks influence. The trend is similar in the three stations with lower values recorded in May and June, 2018 due to dilution. In high concentration, iron may produce neurological effects (Zheng et al., 2003) . Long-term iron toxicity may involve iron -mediated oxidative damage to the mitochondrial genome leading to progressive dysfunction (De Freitas and Meneghini, 2001) .
All the zinc values recorded in this study were above acceptable limits. Station 2 had highest values which points to human influence. At high concentrations, cadmium affects the liver, placenta, kidney, lungs, brain and bones. Experimental data in humans and animals showed that cadmium may cause cancer in humans (Jarup et al., 2000; Nordberg et al., 2002) . Chloride values recorded in this study exceeded the maximum limit. It could be attributed to human activities. High chloride concentration can give rise to detectable taste in water, but the threshold depends upon the associated cations. High chloride concentration in water can harm aquatic organisms by interfering with osmoregulation. High concentration of chloride causes hyperchloremia, which may include loss of body fluids from prolonged vomiting, diarrhea, sweating or high fever. Magnesium values recorded exceeded the acceptable maximum limits (WHO, 2017) . Magnesium is a cofactor in more than 300 enzymes systems that regulate diverse biochemical reactions in the body, including protein synthesis, muscle and nerve function blood pressure regulation. Magnesium is also required for energy production, phosphorylation and glycolysis. It contributes to structural development of bone. Excess magnesium causes diarrhea that can be accompanied by nausea and abdominal cramping (Rude et al., 2010) .
